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and we thus complete the,, specification of the single force to which the system is reduced when (22) holds.
579.    If the line of the force is inclined at any angle to the plane of the couple, the resultant system can be further reduced by § 569, to a smaller couple and a force. in a determinate line, the 'central axis.'   This couple is GcosO, and according to the notation, may be thus expressed by § 464, (7), if we substitute the values given in (19) and (20),
-      a   XL+YM+ZN                              ,   v
GCOSV" - -g - .                               (25)
The other component couple, G sin 0, lies in the same plane as J?, and with it may be reduced by §568 to one force, which will be parallel to J?, that is, in the direction (/, m, «), at a distance from it
equal to — -^ — .   Hence the direction cosines of OO1 will be
Wv — np.    -n\ — lv    lfi. — m\                            .
sinfl   ' ImT' "slnT"                      <26>
Substituting ia each of these for /, A, &c., their respective values, and multiplying each member by — ^- , we have for the co-ordinates of the point O", as in § 578,
YN-ZM     ZL-XN     XM-YL              .
^     '       W~ »        ^     '              (27'
A single force, JR, through the point thus specified in the direction (/, /», n), with a couple in. a plane perpendicular to it, and having
XL+YM+ZN R
for its moment, is consequently the system of force along central axis and minimum couple, to which the given set of forces is determinately reducible by Poinsot's beautiful method.
580,    The position of the central axis may be determined otherwise; fiius, instead of in the first place bringing the forces to 0, bring them to any point T} of which let (x, y, *) be the co-ordinates.   Then instead of Y^ xl+ytzt + &c., which we had before (§ 574), we have now
YI (zl - z) + Yt (zt -z) + &c,
or                  ylzl + ytzt+scc.-(yl+yt+&ic.)zt
and so for the others. Then for the moments of the couples of transference we have
& = £ -(Zy-Ys\
Now, let T be chosen, if possible, so as to make the resultant turn in the plane XO Y from OY to OX. Therefore by the rule, § 201, its axis must be drawn from 0irithe direction 02?* Hence its moment-is to be reckoned as - X^y^. Besides this couple Inhere remains.a single force equal to Xu in the direction OX, through the point O. Skoilarly by successive steps transfer the forces Y^ Z^
